of child and adolescent MPH abuse reported to poison centres found that polysubstance use was involved in 30% of the cases overall; however, it was more common in adolescents aged 15 to 19 years than in children aged 10 to 14 years, and it was more likely to be associated with clinical toxicity (9) . Although the most common route of administration was oral in both age groups, the older group was also more likely to report intranasal use (9) . However, because this sample consisted exclusively of cases reported to poison centres, it may not represent general patterns of MPH misuse, and its relevance to adults who misuse MPH is unknown. In a recent study examining illicit MPH use in a university student sample, individuals who misused MPH reported using significantly more psychoactive substances during the preceding year than did peers with no history of MPH misuse (10) . Although such findings suggest that individuals who inappropriately use MPH may be more prone to substance misuse in general, the context and patterns of MPH administration were not delineated, and little is currently known about how MPH is related to the use of other specific substances.
The present study aimed to elucidate patterns of MPH misuse and characteristics of MPH misusers in a university student population, including information on routes of administration, reasons for use, methods of obtaining MPH, and related patterns of past and concurrent polysubstance use.
Method
The study involved 50 individuals who reported recreational and (or) nonprescribed use of MPH and 50 control subjects matched for age, sex, and ethnicity. Participants were recruited from the McGill University student population between July 1, 2003, and May 31, 2004, as part of an ongoing study examining polydrug use in different populations. Subjects who misused MPH were recruited through advertisements posted on a university-based, classified Internet site, and control participants were recruited from a pool of volunteers who had expressed interest in participating in research at McGill's Department of Psychology. During confidential face-to-face interviews (which were standardized and structured), participants provided details about their recreational and (or) nonprescribed use of various licit and illicit substances. Participants answered questions about their lifetime use of several specific substances, including tobacco, alcohol, cannabis, LSD, psilocybin (magic mushrooms), cocaine, mescaline, methamphetamine, MPH, ketamine, GHB, MDMA (ecstasy), PCP, heroin, ephedrine, Adderall TM , d-amphetamine, and "any other drug not already mentioned (please specify)." For each substance, subjects provided information regarding routes of administration and other substances ever coadministered with the drug, as well as details of all substances used simultaneously during the most recent administration. Participants were asked why they used MPH; 36 of them also indicated how they obtained the MPH. All subjects provided informed consent before participating, and all were paid $15 after their interview. The study was conducted in accordance with the Declaration of Helsinki and was approved by a McGill University research ethics committee.
Statistical Analyses
We used SPSS Version 11.0 (11) to analyze all data. We used independent sample t tests to test for differences in the total number of drugs used between subjects who misused MPH and matched control subjects, as well as between recreational MPH users and those reporting using MPH exclusively for study purposes. Chi-square tests were used to examine differences in the prevalence of the use of specific substances among these groups. Because analyses were conducted for 18 different substances, we used familywise Bonferroni corrections; the alpha level used to determine statistical significance for these tests was 0.003. Chi-square tests were also used to determine whether there were differences in the proportion of recreational MPH users and "studiers" who reported different routes of MPH administration or reported polysubstance use involving MPH.
Results
In each subject group, 46% of the participants were men and 54% were women, 86% were white (while several other ethnic backgrounds were represented, none exceeded 5% of the sample), and the mean age was 21.4 years, SD 2.6. Table 1 presents lifetime history of substance use for both subject groups. MPH misusers reported using a greater variety of substances recreationally throughout their lifetimes (mean 7.7, SD 3.0) relative to control subjects (mean 3.8, SD 3.1) (t = 5.98, df 98, P < 0.001). Chi-square tests revealed that MPH users were more likely to report recreational use of ecstasy, cocaine, ephedrine, d-amphetamine, and psilocybin (all Ps < 0.001) than were control subjects.
Seventy percent of those who used MPH reported using it for recreational purposes, while the remaining 30% reported using it exclusively as an aid for study. The proportion of recreational users also taking MPH as a study aid was not consistently recorded. Among the recreational users, 77.1% reported the simultaneous use of other psychoactive substances (excluding tobacco) with MPH, and 26.7% of those reporting MPH use exclusively for study purposes reported using other substances simultaneously. Chi-square analysis revealed that a greater proportion of recreational users reported using MPH in a polydrug context (P < 0.001). However, there were no differences between the 2 groups in lifetime number of drugs used (t = 1.67, df 48, P = 0.10) or in the proportion reporting lifetime use of any given substance (all Ps > 0.05). Table 2 presents the prevalence of using other substances concurrently with MPH, for both lifetime and most recent use, in recreational users and in those reporting use for study only, as well as in the total sample.
Overall, the most common routes of MPH administration reported were oral (88%) and intranasal (50%); other routes reported included smoking (4%) and injection (2%). When participants reported multiple administration routes, the relative frequency of each was not recorded. Among the recreational MPH users, 82.9% reported oral administration, and 62.9% reported intranasal use. In contrast, the rates of oral and intranasal use in those using MPH only for study were 100% and 20%, respectively. Chi-square analysis showed that those reporting MPH use exclusively for study were less likely to report intranasal use (P < 0.01); however, there were no differences in the relative proportions reporting oral administration (P > 0.05). Of the 36 MPH users who provided additional information about their source(s) of MPH, most (77.8%) reported obtaining it from a friend or acquaintance with a prescription. Other methods included black market purchases (16.7%), getting one's own prescription (11.1%), and theft (4%).
Discussion
In this study, we sought to elucidate characteristics of a sample of university students who misused MPH and to identify their patterns of misuse and sources of the drug. Relative to matched control subjects, the MPH users reported the recreational use of more drugs throughout their lifetime, particularly other prescription and nonprescription stimulant drugs such as cocaine, ephedrine, Adderall™, and d-amphetamine. This suggests that MPH misusers may possess a general vulnerability to stimulant misuse rather than a preference for MPH per se and that MPH may sometimes be used as substitution for more expensive or difficult-to-obtain substances, such as cocaine. It is also possible that in some cases the propensity to misuse MPH may represent an attempt to selfmedicate undiagnosed ADHD symptoms (12) . This may be especially true among subjects who reported nonprescribed MPH use for study purposes only. However, because these individuals reported high levels of other illicit substance use, it would be difficult to ascertain the degree to which ADHD symptoms were a cause or a consequence of their drug misuse without an adequate period of abstinence (12) .
The most common route of MPH misuse in this sample was oral, and the second most common was intranasal. Oral administration was the most frequent method reported by both recreational MPH users and those using it exclusively for study, whereas intranasal use was relatively more common among recreational users. Because we did not record all the potential reasons for MPH use in recreational users or the frequency of their different administration routes, we cannot determine the relative prevalence of oral and intranasal MPH use for recreational purposes in this study. Nevertheless, our findings of oral MPH misuse are consistent with some previous reports that MPH may frequently be misused orally (1,3).
The MPH users in this study often used the drug in a polydrug context, especially with alcohol or cannabis ( Table 2) . Little is known about the effects of mixing MPH with other substances. Although we do not know whether the use of additional substances with MPH is associated with increased morbidity and mortality, a study of MPH overdoses in children and adolescents suggests that polysubstance use may be associated with increased toxicity (9) . Alcohol-MPH coadministration is associated with the production of a novel metabolite, ethylphenidate (13) , and toxic effects have been reported following the ingestion of high doses of both substances (14) . There are also reports that combined alcohol-MPH administration results in enhanced euphoria and a diminished sense of drunkenness (3), which could lead to dose escalation. To our knowledge, the specific effects and consequences of the concurrent use of cannabis (or other illicit drugs) with MPH have yet to be systematically investigated. Given the high rates of drug mixing by MPH users in the present sample, further research in this area seems warranted.
Because the primary source of MPH in this sample was prescription diversion, increased attention should be directed to ensuring prescription compliance as well as to identifying those individuals most likely to divert their medication. Previous research found that adolescents who misused their own prescription stimulant medication were more likely to give it or sell it to others (15) . Although it is not known whether this is also the case for adults, practitioners may wish to exert particular caution in prescribing MPH to individuals with histories of substance abuse.
Our results should be interpreted in light of several methodological limitations. First, because those who misused MPH were self-selected and the sample size was relatively modest, it is possible that the results do not represent MPH misuse in the university student population. In 2 previous studies of MPH misuse among college students, 2.5% and 16% of participants, respectively, reported inappropriate MPH use, and the respective response rates of those invited to participate were 64% and 20% (8, 10) . Thus obtaining a comparable number of MPH misusers by sampling an entire student population could be expected to require several thousand subjects, without any additional assurance of a representative sample. Nevertheless, only a true random sample of subjects who misuse MPH would ensure the generalizability of the findings. Second, our investigation did not distinguish between immediate-release MPH and the newer extended-release formulation that is believed to be less liable to be abused intranasally. Although the high levels of oral MPH abuse reported may be due in part to misuse of extended-release MPH, we cannot determine the respective misuse patterns of immediate-and extended-release MPH formulations with the present data, and this issue needs to be addressed in future investigations. Conclusions : Ceux qui abusent du MPH sont plus susceptibles que leurs pairs d'abuser de diverses autres substances, et l'abus de MPH se produit souvent dans le contexte d'utilisation simultanée de polymédicaments. Étant donné que les principaux fournisseurs de MPH illicitement utilisé semblent être des utilisateurs ayant une ordonnance, on doit tenter d'en prévenir le détournement.
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